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cells, but is conspicuously active in the nerve fibers of the 
synapsis structures which are located at the base of the 
receptoral elements (Fig 1). DNS and RNS are characteristical- 
ly distributed in the maculae acusticae. There is only little | 
DNS in the cores of the hair cells. The RNS of the cores can 
be found only in the nucleolus. Cytoplasma is rich in small 
RNS-g:inulae which are distributed in the whole endoplasma. | 
The RNS-content is high in the cytoplasma of the elements 
mentioned, especially in the boundary zone. In the zone of 
the maculae acusticae, which corresponds to the base of the i 
auditory cells, and in which the synapses of the vestibular 
fibers are located, 4& high activity of the specific AcChE- 
shows up (Fig 2)- . This is also valid for the additional 
macula acustica of cats (Fig 3 a). The non-specific choline 
esterase is lees active. SDH is very active in the hair 
cells, but less active in the suppo sells. ‘Its activity 
increases in the cytoplasma of the supporting elements of the 

Card 3/5 boundary zone. Together with SDH another oxidative ferment - 
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PIPLE: A etructural and cyto.: «deal investigation of the organ of gravity (ultri- 
culus of the veatibular portion of the javyrinth) during root and under the influ- 
ence of accelerations : 
SOURCE: Konferentaiya po avintsionnoy i kosmichenasoy meditaine, 1963. 
Aviatsionnsya i kosmicheskaya meditaina (Aviation and space medicine); materialy*® 
kenferentsii. Moscow, 1963, 101-104 


TOPIC TAGS: utriculus, utriculus function, ncceleration effect, cytochemistry, 
substructure, pig, monkey, pigeon 


ABSTRACT: Although the role of the utriculus under normal conditions in maintain- 
ing muccle tonus is well known, its functional mechanism in man and animals under 
the influence of a gravitational field is not clear. Comparative eloctron micro- 
scopic and cytochemical studica were conducted on the utriculi of guinea pigs, 

monkeys, and pigeons during relative quiescence and brief, repeated accelerations 
of 10 g. Shifte in the structural and cytochemical organization of ciliary cells 
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and synapses of the utriculus during accelerations reflected their stimulation 

and the transmiséion of impulses. Accompanying these shifte was a progression 

of biochemical processes beginning with protein synthesis, leading to tieanue 
resplraltion and culminating in the activity of acetylcholinestcrane, Renults of 

the investigation reveal how the utriculus responda to acceleration on a subcellular 
Level and suggest what Lita mechuniom of regulation would be under space-flight 
condlitivis. However, processed of its specific stimulation and their correnpond~ 
ence wits receptor regious of the vestibular organ remain unclear. 3 
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B ' Vinnikov, Ya, A., O. G. Gazenko, L, K, Titova, and A, A, Bronshteyn, IN: 
m@  Akademiya nauk SSSR, Izvestiya. Seriya biologicheskaya, no. 2, Mar-Apr 
-1963, 222-231, $/216/63/000/002/003/004 


Morphological and histochemical studies of the receptor cells of the utricle 
. and the neurons of the vestibular ganglia of guinea pigs and cats were made 


while the animals were in a state of relative rest and after exposure to trans- 
verse radial accelerations of 1,5 G for 30 min, 3 G for 10 min, and 10 G for 
-3-min, Accelerations of 1.5 to 3 G caused an increase in acetylcholine es~- 
terase activity in the synapse regions and a slight decrease in the cytoplasmic 
-RNA content of the receptor cells of the utricle. Accelerations of 10G brought 
about a sharp drop in the cytoplasmic RNA content of the receptor cells of the 
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utricle and of some neurons of the vestibular ganglia, decreased the total pro- 
tein and protein functional groups, and lowered the activity of oxidative enzymes 
in the mitochondria and the activity of acetylcholine esterase in the synapse 
regions, Acceleration-induced changes in RNA distribution were generally 
more pronounced in guinea pigs than in cats. Restoration of the amount and 
activity of these biochemical substances began several hours after exposure 

to 10 G and was complete 12 to 14 days later, [AB] 
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ABSTRACT: Comparison of utricular receptors in resting and centrifuged animals dis- 
closed some interesting features of the spatial relationship between the mitochondria - 


. of hair celis and their synapses. A variety of animals -~- white mice, land tor- 


and repeated centripetal accelerations*of 10—18 G for 5—10 min. The inner ear of 
each animal was removed before decapitation. Electron microscopy of the utricies of 
experimental animals showed that the mitochondria of utricular hair cells can be in 
close contact with the presynaptic membrane, especially in animals subjected to 


toises, common frogs, pigeons, chickens, and pickerel -~ were subjected to single q 
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accelerations. This grouping of the presynaptic mitochondria at the membrane wa 
especially evident in the utricular hair cells of white mice rotated for 3 min at i 
18 G. Grouping of presynaptic mitochondria was also observed in efferent bud-shaped 
nerve endings in the utricles of frogs and tortoises centrifuged three times at 10 G. 
A similar phenomeuon was noted in utricular sells of pickerel after 10 min of 
_ centrifugation at 10 G. It is postulated from the experimental data, including 
electron micrographs, that the mitochondrial apparatus of utricular receptor cells 
in vertebrates participates in the work of utricular synaptic structures. The 
authors’ previous observations of the change in dehydrogenase activity of the symaptio 
, mitochondria as a result of specific stimulation of the utricle support this conclu- 
: : gion. Various possible mechanisms of mitochondrial participation in the activity of 
synapses are presented. The results of this study are of special significance in > 
increasing the understanding of the nature of utricular receptor excitation and the 


: neural transmission of excitation under altered gravity conditions. An interpreta~ 
+ tion of these phenomena will be the subject of future studies. 
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TITLE? Electron microscopic studies of a gravitational orgen, the 
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eign toy ss 

qdsorh T: The utricie of this fish was removed end fixated end 
ultrathin sections were prepared for study. it was found to contein ree 
specific cylindric receptor cells, earlier described 43 cells of the 
secondary type for land vertebrates. The apical surface of the ces’.8 - 
consists of -15 immobile fibrous stereocilia and one poler-oriented 
kinocilium. The basal pert of the hair cells has puttonlike light and 

gark nerve ends. The nerve fibers entering the receptor Layer of the | 
utricle may occasionelly retain a myelin layer (phylogenetic residue) e 
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The specific substructurael organization has certain primitive features 
characteristic for the lateral line; they are determined both by the 
ecology and the phylogenetic déevelopment of the labyrinth from the 
lateral line. While moving onto the land was accompanied by the 
appesrance of cells of the primary type with cup-shaped synapses, the 
poler position of the kinocilium in respect to the stereocilis remained 
unchanged, thus revealing vhe unitypical character of organ stimulation 
throughout the phylogenetic series. Orige arte has: 6 figures. 
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{Functional evolution of the nervous system] Funktsio-— 
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Structural and cytochemical organization of receptor cells of 
{ sense organs in the light of the evolution of their functions. 
Zhur, evol. biokhim. 1 fiziol. 1 no.1:67-83 Ja-F '65. 
(MIRA 18:6) 
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fiziologii i biokhimii im. I.M. Sechenova AN SSSR, Leningrad. 
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“AUTHOR! Vinnikov, Ya, A, 0 SES 
I TITLE; Structural and cytc chemical organization of the receptor cells of the sense 
organs in the light of their functional evolution : : 


SOURCE: Zhurnal evolutsionnoy biokhimii i fiziologii, v. 1, no. 1, 1965, 67-83 
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TITLE: Activity of enzymes of the succinsexidase syeted in mitochondria of 
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Abstract: A histochemical study was carried out of the enzymes of the succino- 
oxidase svatem of mitochondria of neurons of the auditory and visual corter 
using gertions af the brain and cerebellum of guinea 
pigs that fad teen gubjected to the action of gound of 95 dacibe:ra at 4 


1,500 cycles .or 1% 30 min or 1-6 bra. The results 
guinea pits that had 


and of tre cerehellua, 


frequence of 3°54 o¢ 
were compared with those obtained o1 brain sec longs of 
-sother series of experiments, 


not heen aubje ted to @ sound stimu, 
the brain ge.tiong of guinea plgs gublerted to the ect ior of cright intec- 

mittent hignt foc 30 Bin were studied. Guinea pigs adapted to aarkness were 
uied as controls. Significant changes in the enzywe ectivity of mitochoncria 
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of neurons of the cortex were found on application of the stimuli, but no 
ahanges produced by the stimuli were detected in mitochondria of neurona of 
the cerebellum. Orig, art. bas 6 figures. 
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report submitted for Jtn Intl Cong, Anthropological & Ethnological Sciences, 
Moscow, 3-10 Aug 64. 
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Sense Organs. 
Ref Zhur Biol., No 11, 1958, 50405 
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On the Structure of the Olfactory Organ 


jens anatomli, gistol: 1 enbriologii, 1956, 33, No 3, 
9-5 


The olfactory part of the nose of mice, rabbits, dogs, 
swine, monkeys and hunmaus of different ages was studied. 
fhe receptor layer of the olfactory lining is not conti- 
nuous but interrupted by polyserial ciliated epitheliun 
deep in the folds of the labyrinth (in rodeats) or along 
he border of the upper and middle concha (in man). 

The anount of ciliated epithelium in man increases with 
age, obviously in connection with inflammatory processes 
which had taken place. In rommals the rod-shaped cells 
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USSR/Human and Aninal Morphology - Nornal and Pathological. 
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predominate among receptor cells. In nan, an almost 
total absence of cone-shaped elenents is characteristic. 
The forn of olfactory cells is fusiform and nucleo-con- 
taining parts occupy o median position. The peripheral 
process is directed into the olfactory membrane and pas- 
sing through it terminates by a swelling having a round- 
pear-shaped form (olfactory pulb). The top of the olfac- 
tory bulb has 2-6 pointed hairs; in dogs their nunber is 
very great. The peripheral processes depending on the 
functional condition of the olfactory celle either ap- 
proach the surface of the lining or are withdrawn inside 
it. The translocation is effected at the expense of thin 
nyold fibrils situated on the border of the olfactory 
bulb in the proximal part of the peripheral process. 
Cytoplasn of the enlarged nucleo-containing part is filled 
by nunerous granules the function of which is perhaps 
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analogous to the function of the visual purple. The 
basal part of the cells narrows down and is transforned 
into the central process deprived of neurofibrils. 
Supporting elements of the olfactory lining are represen- 
ted by a polyserial layer of epithelioforn cells (8-10 

; rows). Their cytoplasm contains granules of mucous se- 
cretion. In ran, not infrequently, there is a complete 
mucosity of the supporting cells in connection with pa- 
thological processes. In underlying connective tissue 
a diffuse vegetative ganglion in the area of the nasal 
septun was found. Histogenesis of the olfactory gloneru- 
li has been traced. -- T.N. Ulissova 
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